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[NETWORK INTERFACE SYSTEM 
SUPPORTING A PLURALITY OF 
PHYSICAL LAYERS AND THE 
METHOD THEREOF] 

Cross Reference to Related Applications 

This application claims the priority benefit of Taiwan application serial no. 90130748, 
filed on Dec. 12, 2001 . 

Background of Invention 

[0001] Field of Invention 

[0002] The present invention generally relates to a network interface system, and more 
particularly, to a network interface card driving system and method supporting a 
plurality of physical layers. 

[0003] Description of Related Art 

[0004] 

Technological progress leads to people demanding more information. To fulfill the 
desires of the people for more information, the information network is quickly 
developing. In the networked world, information exchange is fast and convenient, so 
that the network growth booms. In the early age of the network development, 
different kinds of network were difficult to connect with each other, thus the 
information exchange was limited. Lately, this situation has improved gradually since 
the consistent network communication protocol has been ruled. However, in order to 
achieve the objective of more convenience, more cost effectiveness, or other benefits 
for people to connect to the network, the demand for the network interface adapter 
that supports various network physical layers, such as Ethernet, HomeNet, Wireless 
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LAN and Home Plug, is still increasing. In order to reduce the manufacture cost of this 
type of network interface adapter, the product that integrates various physical layers 
into one chip has emerged. However, this type of the network interface adapter only 
provides a device code without providing a plurality of codes corresponding to the 
different network physical layers. When the network interface adapter has been 
installed in the computer system by the user, if the user wants to change linking a 
different network physical layer, the device driver supporting the connected physical 
layer has to be reinstalled. After the user has changed the connection and reinstalled 
the device driver, if the user wants to change back to the original network physical 
layer, the device driver supporting the connected physical layer has to be reinstalled. 
Furthermore, each time after the device driver is reinstalled, the communication 
protocol parameters also need to be reconfigured for the function used by the 
application. This perplexes the users thoroughly. 

[0005] In view of this, the present invention provides a network interfacesystem 

supporting a plurality of physical layers and the method thereof. When the user 
changes the connected network physical layer, the driver system and the method 
thereof is able to support the selected network physical layer without re-installing the 
device driver and without reconfiguring the communication protocol parameters. 

Summary of Invention 

[0006] 

In order to achieve the above and other objectives, the present invention provides 
a network interface system suitable for a computer network supporting a plurality of 
physical layers. The driver system comprises the network interface adapter and the 
computer system supporting a plurality of physical layers. The network interface 
adapter supporting a plurality of physical layers has a plurality of network physical 
layers for connecting to the network through different network physical layers. 
Moreover, the network interface adapter supporting a plurality of physical layers only 
provides a device code, but not provide different codes corresponding to different 
network physical layers. The computer system is used for inserting the network 
interface adapter supporting a plurality of physical layers. Furthermore, the network 
interface adapter supporting a plurality of physical layers is driven according to the 
network physical layer selected by the user. After the user installs the device drivers 
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supporting these network physical layers, if the user wants to change the network 
physical layer selected, the user only needs to select the physical layer on the screen 
provided by the basic input/output system of the computer system. At that moment, 
the basic input/output system reads the device code provided by the network 
interface adapter supporting a plurality of physical layers, and according to the 
network physical layer selected and the device code read, calculates the simulation 
device code corresponding to the network physical layer, so as to setup the device 
driver. 

[0007] In a preferred embodiment of the present invention, the network interface adapter 
supporting a plurality of physical layers comprises a physical layer chip (PHY), a device 
code storage device, a magnetic inductor, a first type connector and a second type 
connector. The physical layer chip supports a plurality of physical layers. The device 
code storage device stores a device code of the network interface adapter supporting 
a plurality of physical layers. The magnetic inductor couples the physical layer chip 
and works as the interface between the physical layer chip and the computer network. 
The first type connector is used for coupling the magnetic inductor with the computer 
network through one of these network physical layers. The second type connector is 
used for coupling the magnetic inductor with the computer network through one of 
these network physical layers. The computer system comprises a basic input/output 
system, a chipset and a central processing unit (CPU). The basic input/output system 
provides a selection screen of the network physical layers and reads the device code, 
and calculates a simulation device code corresponding to the selected network 
physical layer according to the selected network physical layer and the device code. 
The chipset is coupled to the basic input/output system. It is preferred that the 
chipset embedded with a media access controller, and provides an interface to the 
network interface adapter supporting a plurality of physical layers. The central 
processing unit is coupled to the chipset to execute the operating system and the 
basic input/output system of the computer system, and to enable the device driver of 
the computer system according to the simulation device code. 

In the preferred embodiment of the present invention, the physical layer chip 
supports at least two of the network physical layers of the Ethernet, HomeNet, 
Wireless LAN, or Home Plug. The computer system at least has installed any two of the 



APP ID=1 0064455 



Page 3 of 16 



network physical layer device drivers supporting the Ethernet, HomeNet, Wireless LAN, 
or Home Plug. 

[0009] In the preferred embodiment of the present invention, the interface of the 

computer system and the network interface- adapter supporting a plurality of physical 
layers complies with the Advanced Communication Riser interface standard defined by 
US AMD corporation. The central processing unit is made by AMD Corporation, US. 
The operating system is the Windows operating system of Microsoft Corporation, US. 
The device code comprises Subsystem ID and SubVendor ID. 

[0010] In the preferred embodiment of the present invention, the basic input/output 

system provides a manual option and an automatic option. When the automatic mode 
is selected by a user, the computer system automatically detects the wired network 
physical layer that is physically connected, and calculates the simulation device code 
to recognize the physically connected physical layer according to the detected result. 

[001 1] The present invention further provides a method supporting a plurality of physical 
layers. The method is suitable for a computer system that has a network interface 
adapter supporting a plurality of physical layers. The network interface adapter 
supporting a plurality of physical layers only provides a device code, but not provide 
different codes corresponding to different network physical layers. The computer 
system has a basic input/output system, and has installed a plurality of device drivers 
supporting those network physical layers. The method comprises the steps of: at first, 
providing a basic input/output system selection setup screen to select the network 
physical layer physically used; then, reading the device code provided by the network 
interface adapter supporting a plurality of physical layers; afterwards, according to the 
selected network physical layer and the device code, calculating the simulation device 
code corresponding to the selected network physical layer to setup one of the device 
drivers. 

[001 2] As described above, a network interface system supporting a plurality of physical 
layers and the method thereof according to the present invention is able to load the 
device drivers supporting various physical layers into the computer system in advance, 
and is able to use the basic input/output system screen of the computer system to 
select the type of the network physical layer physically used. At that moment, the 
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basic input/output system reads a device code provided by the network interface 
adapter, and calculates the simulation device code corresponding to the network 
physical layer according to the type of the network physical layer physically used, so 
that the computer is able to enable the appropriate device driver to drive the network 
interface adapter. Therefore, the user is able to change the various network physical 
layers without reloading the device driver supporting the network physical layer that is 
selected; neither does the user have to reconfigure the communication protocol 
parameters. After this complicated job is omitted, the user is able to implement the 
change of the network physical layer easily. Thus, the objective of supporting a 
plurality of network physical layers is achieved. 

Brief Description of Drawings 

[0013] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and together with the description, 
serve to explain the principles of the invention. In the drawings, 

[0014] FIG. 1 schematically shows a block diagram of a network interface system 

supporting a plurality of physical layers of the preferred embodiment according to the 
present invention; 

[001 5] FIG. 2 schematically shows a flow chart of a method supporting a plurality of 
physical layers of the preferred embodiment according to the present invention. 

Detailed Description 

[0016] 

FIG. 1 schematically shows a block diagram of a network interface system 
supporting a plurality of physical layers of a preferred embodiment according to the 
present invention. As shown in FIG. 1 , the network interface system supporting a 
plurality of physical layers connects to a first type computer network 1 98 and a 
second type computer network 199. These two types of computer network can be any 
two of the physical layer networks of the Ethernet, HomeNet, Wireless LAN and Home 
Plug. In the preferred embodiment, these two types of the computer network are 
Ethernet and HomeNet. The network interface system supporting a plurality of 
physical layers comprises a network interface adapter 1 00 that supports a plurality of 
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physical layers and a computer system 1 50. The network interface adapter 1 00 that 
supports a plurality of physical layers has a plurality of network physical layers to 
connect to the computer networks having various network physical layers, such as the 
physical layers of Ethernet and HomeNet. Moreover, the network interface adapter 1 00 
supporting a plurality of physical layers only provides a device code, but does not 
provide different codes corresponding to different network physical layers. The 
computer system 1 50 is used for inserting the network interface adapter 1 00 
supporting a plurality of physical layers. Furthermore, the network interface adapter 
100 supporting a plurality of physical layers is driven according to the network 
physical layer selected by the user. After the user installs the device drivers 
supporting those network physical layers, if the user wants to change the network 
physical layer selected, the user only needs to select the physical layer on the screen 
provided by the basic input/output system 1 30 of the computer system 1 50. At that 
moment, the basic input/output system 1 30 reads the device code provided by the 
network interface adapter 1 00 supporting a plurality of physical layers, and according 
to the network physical layer selected and the device code read, calculates the 
simulation device code corresponding to the network physical layer, so as to setup the 
device driver. 

[001 7] 

The network interface adapter 100 supporting a plurality of physical layers 
comprises a physical layer chip 1 60, a device code storage device 1 70, a magnetic 
inductor 1 80, a first type connector 1 90 and a second type connector 1 95. For 
example, the physical layer chip is the AMD79C901 chip manufactured by US AMD 
Corporation. The physical layer chip supports the physical layers of Ethernet and 
HomeNet, and receives the digital data of the network media access control layer. 
Then, the physical layer chip converts the digital data into the analog data and 
transmits the analog data through the magnetic inductor 1 80. The magnetic inductor 
1 80 is used for the impedance match. The network such as the Ethernet is connected 
by using the Ethernet cable having the RJ45 connector that is alternatively named as 
the first type connector 1 90, the network such as the HomeNet is connected by using 
the telephone cable having the RJ1 1 connector that is alternatively named as the 
second type connector 195. Preferrably, the device code storage device 170 is an 
Electrically Erasable Programmable Read Only Memory (EEPROM), which is used to 
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store a device code of the network interface adapter 1 00 supporting a plurality of 
physical layers. The device code comprises the configuration values of Subsystem ID 
and SubVendor ID of the peripheral component interconnection (PCI). Since the 
interface adapter only has a device code, it is not able to provide the upper layer 
program to distinguish the physical layer that is physically connected. The computer 
system 1 50 shown in the diagram comprises a basic input/output system 130, a 
chipset 1 20 and a central processing unit (CPU) 1 1 0. The basic input/output system 
provides the selection screen of the network physical layers and reads the device 
code, and calculates a simulation device code corresponding to the selected network 
physical layer according to the selected network physical layer and the device code. 
For example, when Ethernet is selected, the simulation SubVendor ID^SubVendor ID, 
whereas, when HomeNet is selected, the simulation SubVendor ID=SubVendor ID + 1 . 
The value of the calculated result is subsequently stored in the PCI configuration 
register to enable the device driver. The chipset 1 20 coupled to the basic input/output 
system 130 integrates a network media access controller, and provides an interface 
for coupling the network interface adapter 1 00 supporting a plurality of physical 
layers. The interface herein complies with the standard interface of the advanced 
communication riser (ACR) interface 140 defined by US AMD Corporation. The central 
processing unit 1 1 0 that is tightly coupled to the chipset 1 20, executes the operating 
system program of the computer system, the basic input/output system program, and 
enables the device driver of the computer system according to the simulation device 
code. The central processing unit 1 10 is the central processing unit manufactured by 
US AMD Corporation. The operating system is the Windows operating system 
manufactured by US Microsoft Corporation. The device driver is either an independent 
device driver or an combined device driver that supports the Ethernet physical layer 
and the HomeNet physical layer of the AMD79C901 . The computer system program 
enables the function of the network physical layer that is physically connected 
according to the calculated simulation device code. 

[0018] 

In this preferred embodiment, the basic input/output system 130 provides both 
manual and automatic options. When the automatic mode is selected by the user, the 
computer system detects the network physical layer that is physically connected 
automatically, and calculates the device code for the computer system to recognize 
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the connected physical layer according to the detected result. 

[001 9] In the description above, a method supporting a network interface adapter with a 
plurality of physical layers can be inducted, as shown in FIG. 2, for a computer system 
1 50 inserted with a network interface adapter 1 00 supporting a plurality of physical 
layers. The network interface adapter 100 supporting a plurality of physical layers, 
only provides a device code, but does not provide a plurality of codes corresponding 
to the different network physical layers. The computer system 1 50 contains a basic 
input/output system 1 30, and is installed with the device drivers installed supporting 
those network physical layers. At step S21 0, provide a selection setup screen of the 
basic input/output system for selecting the network physical layer that is physically 
used. Then, at step S220, read the device code provided by the network interface 
adapter supporting a plurality of physical layers. At step S230, according to the 
selected network physical layer and the read device code, calculate the simulation 
device code corresponding to the network physical layer, so as to setup the device 
driver S230. 

[0020] Therefore, by applying a network interface system supporting a plurality of 
physical layers and the method thereof, the device drivers supporting the various 
physical layers are loaded into the computer system in advance. The type of the 
network physical layer that is physically used can be selected from the screen of the 
basic input/output system of the computer system. When the automatic mode is 
selected, the wired network physical layer that is physically connected can be detected 
automatically, for example, to detect whether the transmission line of Ethernet, 
HomeNet or Home Plug exists, and whether the connection signal expected exists on 
the transmission line, so as to determine whether it is the wired network physical layer 
that is physically used. At that moment, the basic input/output program reads a 
device code provided by the network interface adapter, and calculates the simulation 
device code corresponding to the network physical layer according to the type of the 
network physical layer that is physically used, so that the computer system is able to 
enable the appropriate device driver to drive the network interface adapter. Therefore, 
the user is able to change the variant network physical layers without removing the 
old device driver and reloading the new device driver supporting the network physical 
layer that is selected, neither does the user have to reconfigure the communication 
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protocol parameters such as the IP address and the domain name. After this 
complicated job is omitted, the user is able to implement the change of the network 
physical layer easily. Thus, the objective of supporting a plurality of network physical 
layers is achieved. 

[0021] Although the invention has been described with reference to a particular 

embodiment thereof, it will be apparent to one of the ordinary skill in the art that 
modifications to the described embodiment may be made without departing from the 
spirit of the invention. Accordingly, the scope of the invention will be defined by the 
attached claims not by the above detailed description. 
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